found no difference in the incidence of antiheart Antibodies to cardiac, skeletal, and smooth muscle tissue antibodies (by immunofluorescence) in 34 patients were determined using the indirect immunofluorescence with primary myocardial disease and in 71 control techniques in sera from (1) all the patients with consubjects. In Uganda van der Geld (1964) , van der gestive cardiomyopathy and other cardiac diseases; Geld et al. (1966), and Shaper et al. (1967) also (2) (Mancini, Carbonara, and Heremans, 1965) ported previously in the 'normal' population of Yaounde after allowt g the reaction to proceed ovelight at 4rC, (Languillon, 1957; Gamet and Labes, 1964 taken on 6,u cryostat sections mounted on slides and those of the Cameroonian controls (F < 0005, air-dried overnight. variance ratio test) ( Table 1 ). In addition IgM Sera were tested diluted 1/10, 1/20, and 1/40. The values greater than 2 SD above the mean were found conjugate (Wellcome diagnostic reagents, Rabbit anti-in 18 patients with congestive cardiomyopathy, and human IgA; IgG; IgM-FITC) was diluted 1/50. The in 12 of these the values exceeded 400 IU/ml sera were applied for 20 minutes, followed by washing in m 12 Inthese of other cardedisease the phosphate-buffered saline (PBS), pH 8-0, for 30 minutes. (FIg 1) In the cases of other cardiac disease the The conjugate was then added and after 20 minutes this IgG levels were significantly different by the was rinsed off three times in phosphate-buffered saline variance ratio test from the controls (F <005) before the slide was finally washed for 2 hours. The class and the IgA (F < 0.01). In the case of IgM, though of antibody was identified by purified anti-human the variance ratio test showed no significant IgG-FITC, IgM-FITC. IgA-FITC. Complement-difference from the controls analysis of the means fixing ability was investigated with anti-Ble/Bia globulin showed a difference at the 95 per cent confidence fluorescein conjugate preparation, after the addition limit. Fig. 2 . Although T. gambiense is antigenically close to
The difference is highly significant (P < 0-005 T. rhodesiense the results tended to underestimate Student's t test). In the patients with other cardiac the levels of antibodies in the samples. Nevertheless, diseases the mean immunoconglutinin titres of of the 40 patients with congestive cardiomyopathy those with myopericarditis (4.1) and rheumatic 11 (27J%) showed evidence of trypanosomal infever (4-7) were not significantly different from those with congestive cardiomyopathy, whereas patients with hypertrophic obstructive cardio-7 00 myopathy and endomyocardial fibrosis had mean fection, 3 with a titre of 1/16, and 9 with a titre of and congestive cardiomyopathy could possibly be 1/64. Two patients with myopericarditis also had unrelated and independently related to the agent or antibodies at a titre of 1/64, and as the trypanosomal agents that precipitated the cardiac damage. The antibodies were also found in the pericardial fluid raised immunoconglutinin levels in the patients with they were diagnosed as having trypanosomal heart acute rheumatic fever and trypanosomal myoperidisease. Two further patients with acute myo-carditis are in keeping with the known immunopericarditis, clinically diagnosed as acute rheumatic pathogenesis of these diseases. The moderate rise in fever, were also found to have antibodies to T. those with viral myopericarditis is consistent with rhodesiense (both at a titre of 1/64), suggesting a the findings in other viral infections (Coombs et al., plurality of pathology or that they were masquerad-1961), though the precise mechanism operating in ing as rheumatic heart disease. Only one (1.9%) such cases is still unclear. among the sera from 52 randomly selected CamImmunoglobulins are produced in response to a eroonian blood donors was found to have antibodies variety of stimuli. The higher levels of immunoto trypanosomiasis at a titre of 1/16. globulins in the patients with congestive cardiomyopathy and other cardiac diseases compared with controls might in part be due to autoantibodies Discussion to cardiac tissue. However, the striking increase in
Congestive cardiomyopathy is probably the end-IgM levels was seen only in patients with congestive stage of many different cardiac insults that act cardiomyopathy and consequeatly must derive from through the same mechanism to produce the cardiac a different stimulus. Persistent parasitization is damage. Our results suggest that the pathogenesis known to be associated with increased IgM synmay be immunological.
thesis (Lambert and Houba, 1974) , and possibly
Immunoconglutinin concentrations are abnor-a difference of specific parasitic infection among the mally high in conditions with immunological dis-groups tested rather than any difference in host turbance such as systemic lupus erythematosus and response to the infection is responsible for this. progressive nephritis (Coombs et al., 1961; Ingram, Antibodies to cardiac tissue have been reported 1959; Ngu and Soothill, 1969) . Immunocon-in a variety of heart diseases, but except in rheuglutinins are autoantibodies that react with some matic fever, in which they may play a pathogenic complement components after their binding to role (Goldstein, Halpern, and Robert, 1967) , their antigen-antibody complexes, and recently it has significance is far from clear (Kaplan and Frengley, been shown that they enhance the clearance of 1969). The production of carditis in animals after a soluble immune complexes (Ngu and Lambert, prolonged circulation of antibodies to cardiac tissue 1976). Thus, the significantly raised immuno-suggests a causal role (Kaplan and Craig, 1963) . conglutinin titres in the sera of our patients with Though this might also be the case in congestive congestive cardiomyopathy compared with normal cardiomyopathy, the alternative view that these antiCameroonian controls suggest that similar mecha-bodies are produced in response to cardiac damage nisms were at work. This view is further substan-by other agents cannot be refuted (Gery, Davies, tiated by the negative correlation between the and Ehrenfield 1960). We found cardiac antibodies immunoconglutinin levels and C3 levels in the of the G and M classes. That they participate group with congestive cardiomyopathy, indicating in the formation of immune complexes was sugcomplement incorporation in immune complexes. gested by their complement-fixing ability and the Nevertheless, the raised immunoconglutinin titres abnormal C3 and immunoconglutinin values in the group.bmj.com on June 21, 2017 -Published by http://heart.bmj.com/ Downloaded from sera with the highest IgM and IgG levels. The high not surprising. Furthermore, Cossio et al. (1974) incidence of autoantibodies in the patients with found in cases of Chagas's disease a circulating other cardiac diseases is to be expected since they immunoglobulin which reacted on indirect imare known to occur in rheumatic fever and peri-munofluorescence with the endocardium, skeletal carditis (Kaplan and Frengley, 1969) , which indeed muscle, and vascular structures of other organsaccounted for all but one of the positive cases in that findings similar to those in our patients with group of patients. Our results are at variance with congestive cardiomyopathy. those of Shaper et al. (1967) , van der Geld (1964) ,
We conclude that in untreated subclinical attacks and van der Geld et al. (1966) in that cardiac auto-of African trypanosomiasis immune complexes are antibodies were found in the sera of only a minority produced which damage the cardiac tissue in which of blood donors (Table 2) . Their absence in the sera the parasite is lodged. Secondary autoimmune of healthy Cameroonian medical students suggests carditis may modify the course of the disease, with a that they are indeed indicative of cardiac damage resulting end-stage picture of congestive cardioand that their presence in a few of the blood donors myopathy. may have reflected undiagnosed disease. The conglutinins (Coombs et al., 1961; Ingram et al., Fletcher, G. F., and Wenger, N. K. (1968 
